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Frontiers in Memristive Materials for Neuromorphic Processing Applications National Academies of Sciences Engineering
and Medicine 2021-09-22 Current von Neumann style computing is energy inefficient and bandwidth limited as information
is physically shuttled via electrons between processor, short term non-volatile memory, and long-term storage.
Biologically inspired neuromorphic computing, with its inherent autonomous learning capabilities and much lower power
requirements based on analog processing, is seen as an avenue for overcoming these limitations. The development of
nanoelectronic memory resistors, or memristors, is essential to neuromorphic architectures as they allow logic-based
elements for information processing to be combined directly with nonvolatile memory for efficient emulation of neurons
and synapses found in the brain. Memristors are typically composed of a switchable material with nonlinear hysteretic
behavior sandwiched between two conducting encoding elements. The design, dynamic control, scaling and fundamental
understanding of these materials is essential for establishing memristive devices. To explore the state-of-the-art in
the materials fundamentally underlying memristor technologies: their science, their mechanisms and their functional
imperatives to realize neuromorphic computing machines, the National Academies of Sciences, Engineering, and Medicine's
Board on Physics and Astronomy convened a workshop on February 28, 2020. This publication summarizes the presentation
and discussion of the workshop.
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Proceedings of a Workshop on Materials State Awareness National Research Council 2008-06-30 In order to ensure
effective military operations and continued warfighter safety, the functionality and integrity of the equipment used
must also be ensured. For the past several years, the Nondestructive Evaluation Branch at the Air Force Research
Laboratory (AFRL) has focused actively on the development of embedded sensing technologies for the real-time monitoring
of damage states in aircraft, turbine engines, and aerospace structures. These sensing technologies must be developed
for use in environments ranging from the normal to the extreme, confronting researchers with the need to understand
issues involving reliability, wireless telemetry, and signal processing methods. Additionally, there is a need to
develop science and technology that will address the sensing of a material state at the microstructure level, precursor
damage at the dislocation level, and fatigue-crack size population. To address these issues, the National Research
Council convened a workshop at which speakers gave their personal perspectives on technological approaches to
understanding materials state and described potential challenges and advances in technology. This book consists
primarily of extended abstracts of the workshop speakers' presentations, conveying the nature and scope of the material
presented.
THE MEDIA PROGRAM AND THE UTILIZATION OF INSTRUCTIONAL MATERIALS FOR MINORITIES- PROCEEDINGS- WORKSHOP- MARYLAND STATE
DEPARTMENT OF EDUCATION DIVISION OF LIBRARY DEVELOPMENT AND SERVICES- SCHOOL MEDIA SERVICES SECTION.
Proceedings of the ONR/NBS Workshop Contact Damage in Ceramic Materials at Elevated Temperatures Sheldon M. Wiederhorn
1982 This report summarizes the results of a workshop held on the subject, Contact Damage in Ceramic Materials at
Elevated Temperatures, at the National Bureau of Standards on January 21-22, 1982. The object of the Workshop was to
assess the current state of understanding of contact phenomenon in ceramic materials and to identify likely areas of
research for future studies. This report contains a summary of the meeting, suggestions for future study and a list of
abstracts provided by the individual authors. (Author).
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Shape Memory Alloy Engineering Antonio Concilio 2021-01-13 Shape Memory Alloy Engineering: For Aerospace, Structural
and Biomedical Applications, Second Edition embraces new advancements in materials, systems and applications introduced
since the first edition. Readers will gain an understanding of the intrinsic properties of SMAs and their
characteristic state diagrams. Sections address modeling and design process aspects, explore recent applications, and
discuss research activities aimed at making new devices for innovative implementations. The book discusses both the
potential of these fascinating materials, their limitations in everyday life, and tactics on how to overcome some
limitations in order to achieve proper design of useful SMA mechanisms. Provides a greatly expanded scope, looking at
new applications of SMA devices and current research activities Covers all aspects of SMA technology - from a global
state-of-the-art survey, to the classification of existing materials, basic material design, material manufacture, and
from device engineering design to implementation within actual systems Presents the material within a modular
architecture over different topics, from material conception to practical engineering realization
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D.C. 1974
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Structural Materials for Innovative Nuclear Systems (SMINS) 2008 These proceedings include papers and poster session
materials from a workshop representing the state of the art in structural materials for innovative nuclear systems.
Biomaterials L. Stark 2012-12-06 Essentially three groups of research workers are con cerned with biomaterials. The
biophysicists, the biochemists and some bioengineers (particularly the metallurgists) are engaged in a study of the
basic properties of engineering materials suitable for medical use and of biological mate rials. The bioengineers in
general as part of a team are engaged in developing new devices suitable for medical pur poses including implantable
devices; spectacular examples of such devices are artificial kidney and mechanical heart. The medical people, dentists,
surgeons and others, play an impor tant role in developing criterions for the biomaterials, in the eValuation of such
materials in physiological environment and as consumers of biomaterials. This workshop was an effort to bring together
representatives of the above groups to ex change experiences and viewpoints in regard to both research and training in
this rapidly developing and vital area. The individual presentations are some typical examples of biomaterials
research. There are numerous other examples but basically they fall into three categories: materials in medicine,
biological materials, and semi-artificial materials derived from biological sources. As a whole, the book pro vides a
comprehensive but not exhaustive picture of the present state of affairs in the field of biomaterials. To the educators
the discussion on training should be of par ticular interest. Those concerned with scientific adminis trations and
policy would find the section on the interaction between government, industry and university very valuable.
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Data-Driven Modeling for Additive Manufacturing of Metals National Academies of Sciences, Engineering, and Medicine
2019-10-09 Additive manufacturing (AM) is the process in which a three-dimensional object is built by adding subsequent
layers of materials. AM enables novel material compositions and shapes, often without the need for specialized tooling.
This technology has the potential to revolutionize how mechanical parts are created, tested, and certified. However,
successful real-time AM design requires the integration of complex systems and often necessitates expertise across
domains. Simulation-based design approaches, such as those applied in engineering product design and material design,
have the potential to improve AM predictive modeling capabilities, particularly when combined with existing knowledge
of the underlying mechanics. These predictive models have the potential to reduce the cost of and time for concept-tofinal-product development and can be used to supplement experimental tests. The National Academies convened a workshop
on October 24-26, 2018 to discuss the frontiers of mechanistic data-driven modeling for AM of metals. Topics of
discussion included measuring and modeling process monitoring and control, developing models to represent
microstructure evolution, alloy design, and part suitability, modeling phases of process and machine design, and
accelerating product and process qualification and certification. These topics then led to the assessment of short-,
immediate-, and long-term challenges in AM. This publication summarizes the presentations and discussions from the
workshop.
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Energy Research Abstracts 1993 Semiannual, with semiannual and annual indexes. References to all scientific and
technical literature coming from DOE, its laboratories, energy centers, and contractors. Includes all works deriving
from DOE, other related government-sponsored information, and foreign nonnuclear information. Arranged under 39
categories, e.g., Biomedical sciences, basic studies; Biomedical sciences, applied studies; Health and safety; and
Fusion energy. Entry gives bibliographical information and abstract. Corporate, author, subject, report number indexes.
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